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(54) An assembly comprising a panel and a section, as well as a spring element, a panel, a section 
and a form strip suitable for being used in such an assembly 

(57) An assembly comprising at least one panel (5), 
which is provided with parallel first and second main sur- 
faces (13,11), which assembly furthermore comprises 
at least one section (9) extending parallel to the main 
surfaces (13.11). The panel (5) is provided with at least 
one opening (15), which comprises a blind recess (17) 
extending transversely to the second main surface (11) 
of the panel (5) and a slot (19) positioned substantially 
parallel between the main surfaces (13,11 )and extend- 
ing from the recess (17). The panel (5) is connected to 
the section (9) by means of at least one spring element 
(7), which on the one hand comprises a supporting part 
(27) positioned within the slot (1 9) and extending paral- 
lel to the second main surface (11), and which on the 
other hand comprises a spring part (29) extending sub- 
stantially transversely to the second main surface (11). 
The spring part (29) is in engagement with the section 
(9) under spring force. The spring part (29) comprises 
a first intermediate part, which extends substantially 
perpendicularly to the supporting part, and with an end 
part (27). which is connected to the end of the interme- 
diate part remote from the supporting part (27), which 
end part includes an acute angle with the intermediate 
part. 
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The known assembly, which comprises hooks, requires 
at least two sections per panel at all limes. 

Another embodiment of the assembly according to 
the invention is characterized in that said recess and 
said slot comprise concentric cylindrical segments. S 

Such a recess and slot can be formed in the panel 
in a simple manner, for example by means of a form cut- 
ter. Such openings are locally formed in the panel. By 
making the spring elements so that ihey fit the recess 
and slot, it becomes possible to position the spring ele- 
ment with respect to the panel. 

Another embodiment of the assembly according to 
the invention is characterized in that said spring element 
is positioned completely within said first main surface, 
seen in elevational view of the first main surface. 

As a result of this the spring element is not exposed 
to view from the first main surface. 

Yet another embodiment of the assembly according 
to the invention is characterized in that the contact area 
between the supporting part of said spring element and 
the slot surface is maximized. 

The result of this is that the force of gravity exerted 
on the panel is transmitted to the section in an optimal 
manner. 

Another embodiment of the assembly according to 
the invention is characterized in that the end part of said 
spring element is provided with fastening means, which 
are in engagement with said section under spring force 
and which can be disengaged from said section against 
spring force. 

The fastening means form an additional solid at- 
tachment of the panel to the section. 

Yet another embodiment of the assembly according 
to the invention is characterized in that said section is 
provided with two parallel openings, in which spring el- 
ements of adjoining panels are positioned. 

On average each panel is supported by only one 
section in this manner. 

Another embodiment of the assembly according to 
the invention is characterized in that said section is pro- 
vided with a toothed fixing groove extending transverse- 
ly to said main surface. 

The spacing between the section and the outside 
v^all to which the assembly is fixed can be adjusted by 
means of said toothed fixing groove. 

Yet another embodiment of the assembly according 
to the invention is characterized in that said section is 
provided with at least one opening bounded by edges, 
into which opening said spring element is inserted, 
whereby the end part of said spring element is in en- 
gagement with a side of an edge facing away from the 
main surface. 

In this manner a solid fastening is obtained. 

Another embodiment of the assembly according to 
the invention is characterized in that the part of said sec- 
lion located between said parallel openings is provided 
with a form strip extending parallel to said openings, 
which form strip abuts against the second main surface 



of the panel under elastic deformation. 

The elastic form strip, which is for example made of 
rubber, functions to keep the panel at a slight distance 
from the other part of the section, so that play and di- 
mensional tolerances can be offset. 

The invention will be explained in more detail below 
with reference to the drawings, in which: 

Figures 1 A - 1 B are plan views of cross-sections of 
the assembly according to the invention; 
Figure 2 is a front view of a detail of the assembly 
shown in Figure 1 B; 

Figures 3A, 3B, 3C show a spring element and a 
panel of the assembly of Figure 1 A in various posi- 
tions; 

Figures 4A - 4E are details of the assembly shown 
in Figures 1 A and 1 B; 

Figures 5A - 5B show further embodiments of a 

spring element according to the invention; 

Figures 6A - 6B show yet further embodiments of a 

spring element according to the invention; 

Figure 7 shows a device for forming an opening in 

a panel according to the invention; 

Figures 8A and 88 are a plan view and a front view 

respectively of a supporting element; 

Figures 11 A, 11B and 11 C show toothed sections; 

and 

Figure 1 2 is a plan view of a cross-section of anoth- 
er assembly according to the invention. 

In the Figures like parts are numbered alike. 

Figures 1A and IB each show a plan view of a 
cross-section of an assembly 1 mounted on an outside 
wall 3 of a building (not shown). The assembly 1 is pro- 
vided with rectangular panels 5 made of plastic material, 
wood, or stone or a combination of these materials, 
which panels are attached by means of spring elements 
7 to an aluminium section 9 extending In vertical z-di- 
rection. Figure 1 A shows a section different from that of 
Figure 1 B in order to illustrate various details of the as- 
sembly 1 more clearly. Panel 5 is provided with a first 
main surface 1 3 (exposed to view) and a second main 
surface 11, whereby an opening 15 is provided in said 
second main surface 11, which opening 15 comprises a 
recess 17 extending transversely to the second main 
surface 1 1 and a slot 1 9 positioned substantially parallel 
between said main surfaces. Each panel 5 has four 
openings 15, which are positioned In pairs on parallel 
sides of the panel 5. 

Section 9 is provided with two parallel openings 21 
extending in z-direclion, said openings being bounded 
by edges 23. 25 of section 9. Section 9 Is symmetrical 
with respect to a plane which is parallel to the z-axis and 
the y-axis. 

Spring element 7 is provided with a supporting part 
27, which is positioned within slot 19 and which extends 
parallel to the second main surface 11, and with a spring 
part 29, which extends substantially transversely to said 
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second main surface n. Spring part 29 engages the 
edges 23. 25 of the section under spring force, whereby 
pan of said spring part 29 is in engagement with a side 
of the edge 25 facing away from said second main sur- 
face 11. By moving spring part 29 against spring force 
in a direclion opposite the x-direction it becomes possi- 
ble to remove spring element 7 from the opening and lo 
remove the panel from section 9, for example for repairs 
or replacement. 

Section 9 is provided with a form strip 31 extending 
in 2-directlon, said form strip engaging in a slot 35 in 
section 9 under elastic deformation, by means of teeth 
33. The form strip 31 of plastic material is furthermore 
provided with four projections 37 extending in z-direc- 
tion, which abut against panels 5 under elastic deforma- 
tion and which keep the panels spaced apart from the 
aluminium section. 

Seen in z-direction, the panels 5 are supported by 
means of supporting elements 39. which supporting el- 
ements are illustrated more clearly in Figures 2, 6A and 
SB. The supporting element 39 is positioned with a pro- 
trusion 41 within one of the regularly spaced-apart holes 
43 provided in z-direction in section 9. 

The sections 9 are interconnected in z-direction by 
means of U-shaped section 45, which is positioned with- 
in recesses (not shown) in sections 9 at the location of 
a transition from one section 9 to another. 

Section 9 is provided with a toothed fixing groove 
47 extending transversely lo the main surface, said 
groove being in engagement with a toothed angle sec- 
tion 49, which is fixed to outside wall 3 by means of a 
bolt 51. The teeth enable a stepped adjustment in y-di- 
rection of section 9 with respect to the outside wall 3. 
After being adjusted section 9 is fixed with respect to 
angle section 49 by means of a bolt 53 and a nut 55. 

A layer of insulation material 57 and a layer of air 
61 are present between panels 5 and outside wall 3, as 
a result of which a satisfactory insulation and ventilation 
between panels 5 and outside wall 3 is obtained. 

Figure 2 shows a cross-section of a front view of a 
supporting element 39 of the assembly 1 shown in Fig- 
ures 1 A and 1 B. Supporting element 39 will be explained 
in more detail with reference to Figures 8A and 8B. 

Figures 3A - 3C show various positions of the spring 
element 7 and the panel 5 of the assembly 1 illustrated 
in Figure 1 A, Figures 3A and 3B showing a perspective 
rear view and perspective front view respectively of a 
panel 5 in non-assembled condition and a spring ele- 
ment 7, and Figure 3C showing a perspective rear view 
of a panel 5 with a spring element 7 inserted therein. 
The spring element 7 comprises the spring part 27, 
which is connected to an intermediate part 63 via flang- 
ed edges 65. The end of intermediate part 63 remote 
from supporting part 27 is connected, via a flanged edge 
67, to an end part 69, which includes an acute angle 
with intermediate part 63. End part 69 Is provided with 
a U-shaped part 71 , which serves as a fastening means 
and which, in the situation shown in Figure 1 A. is in en- 



gagement with the edge 25 of section 9. The spring el- 
ement 9 is furthermore provided with a recess 73. as a 
result of which end part 69 and U-shaped part 71 can 
be moved against spring force in the direction of sup- 
5 porting part 27 over a greater distance than would be 
possible if said recess were not present. The spring el- 
ement 7 is made of a metal sheet, out of which element 
7 is first cut and subsequently folded. 

Figures 4A and 4C show a side view and a front 

^0 view respectively of the spring element 7. 

Figure 4B shows a section of a rear view of a part 
of the assembly 1 illustrated in Figure 1 , showing panel 
5 and the spring element 7 inserted therein. Opening 1 5 
is provided with the recess 17 and the slot 19, which 

'5 compnse concentric cylindrical segments. The height of 
the slot 1 9 in y-direction is slightly greater than the thick- 
ness of the supporting part 27. so that supporting part 
27 can be inserted in slot 1 9 to fit therein. An optimum 
transmission of forces is obtained by maximizing the 

20 contact area of abutment between supporting part 27 
and slot 19. Seen in elevational view of the first main 
surface 13, the spring element 7 is completely posi- 
tioned within said first main surface 13. as a result of 
which the spring element 7 is not exposed to view from 

25 the side of said first main surface 13. 

Figure 4D is a plan view of section 9. 
Figure 4E is a plan view of an assembly 1 in assem- 
bled condition, wherein the spring elements 7 are insert- 
ed in the slots 19 of the openings 15 of the panels 5, 

30 and whereby subsequently panels 5 are secured to sec- 
tion 9 by means of spring elements 7, because spring 
elements 7 are inserted into openings 21 under elastic 
deformation, whereby the U-shaped parts 71 engage 
around the edges 25 of section 9. 

55 Figures 5A - 58 show other embodiments of a 
spring element according to the invention. By varying 
the shape and the type of material other desired spring 
charactenstlcs of the spring element 7 may be obtained. 
Figures 6A and 68 show another embodiment of a 

40 spring element 7 according to the invention, whereby 
supporting part 27 is provided with additional supporting 
parts 73, thus further enlarging the surface area located 
within slot 1 9. 

Figure 7 shows a device 75 for forming an opening 

•^5 15 in a panel 5 according to the invention. The device 
75 is provided with two cutter blades 77. 79. whereby 
the first cutter blade 77 is intended for forming the slot 
19 and the second cutter blade is intended for forming 
the blind recess 1 7. The cutler blades 77. 79 are mount- 

so ed concentrically between a shaft 81 of diameter D and 
a spacer 83. In order to form opening 15, panel 5 is 
placed on a support 85. after which the device 75 is 
moved in a direction opposite the x-direction while ro- 
tating in R-dlreclion, and recess 17 and slot 19 are 

55 formed In panel 5 by means of cutters 77. 79. When the 
diameter of cutters 77, 79 is constant the dimensions of 
opening 1 5 in x-direction and z-dlrection are determined 
by diameter D of shaft 81. The depth of the opening 15 
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in panel 5 can be varied by varying diameter D. When CI 
the same section 9 and the same spring elements 7 are 
used, the use of a shaft 81 having a different diameter 1. 
D will result In a different distance between the panels 
5 in x-direction. 5 

Figures 8A and SB show a supporting element 39 
of plastic material, which is positioned in an opening 43 
in the edge 23 of section 9 via a protrusion 67. The 
square supporting element 39 is provided with four 
studs 89 positioned in the corner points, which embrace to 
both sides of edge 23 in pairs. At their side facing the 
second main surface 11 the studs 89 are provided with 
supporting caps 91, which abut under deformation 
against the second main surface 11 of Ihe panels 5. The 
supporting element 39 is furthermore provided with a ^5 
supporting beam 93, which Is positioned eccentrically 
with respect to protrusion 87. and by means of which 
the panel can be positioned In 2-directlon. A different 
position In z-dlrection of the panel 5 is obtained by ro- 
tating the supporting element 39 in R-direction and se- 20 
curing said supporting element in a different position in 
edge 23. 

Figures 9 and 1 0 show other embodiments of a form 
strip 31 according to the invention. 

Figure 11 A shows another embodiment of a fixing 25 
groove 47 of a section 9 according to the invention, 
wherein only a limited number of teeth are formed in 
groove 47. 

Figures 11 B and 11 C show other embodiments of 
an angle section 49, whereby the angle section 49 30 
shown in Figure 11B is provided with surface-mounted 2. 
teeth and the angle section 49 shown in Figure nC is 
provided with recessed teeth. 

Vv^hen the panels are mounted on the outside wall, 
the angle sections 49 are fixed to the outside wall first. 3S 
then sections 9 are positioned on angle sections 49 and 
secured thereto, after which the panels with the spring 
elements provided therein are snapped into sections 9. 3. 

Figure 12 is a plan view of a section of an assembly 
1, wherein the spacing between the panels 5 and the ^o 
outside wall 3 is smaller than is the case in the assembly 
shown in Figures 1 A and IB. Section 9 is directly fixed 
to ihe outside v,^all by means of bolts 97. 

The sections 9 may also be mounted horizontally 4. 
instead of vertically, whereby the opening- 15 may be -^s 
formed in the entire side wall. 

Besides being provided in the side wall, opening 15 
may also be provided in the second main surface 11. 5. 
The supporting element may also be secured in the sec- 
ond main surface. so 

Besides being cylindrical the openings 1 5 may also 
be rectangular, for example. 

The panels may be outside wall panels, ceiling pan- 6. 
els or floor panels. 



An assembly comprising at least one panel. v*/hich 
Is provided with parallel first and second main sur- 
faces, which assembly furthermore comprises at 
least one section extending parallel to said main 
surfaces, whereby the panel is provided with at 
least one opening, which comprises a blind recess 
extending transversely to the second main surface 
of the panel and a slot positioned substantially par- 
allel between said main surfaces and extending 
from said recess, whereby said panel is connected 
to said section by means of at least one spring ele- 
ment, which on the one hand comprises a support- 
ing part positioned within said slot and extending 
parallel to said second main surface, and which on 
the other hand comprises a spring part extending 
substantially transversely to said second main sur- 
face, whereby said spring part is In engagement 
with said section under spring force, characterized 
in that the spring part of said spring element (7) is 
connected to said supporting part (27), whereby 
said spring part comprises a first intermediate part 
(63), which extends substantially perpendicularly to 
said supporting part, and with an end part (69). 
which is connected to the end of the intermediate 
part remote from said supporting part, said end part 
(69) including an acute angle with said intermediate 
part (63). 

An assembly according to claim 1 , characterized in 
that said section is provided with at least one open- 
ing bounded by edges, into which opening said 
spring element is inserted, whereby the end part of 
said spring element is in engagement with a side of 
an edge facing away from the main surface. 

An assembly according to claim 1 or 2, character- 
ized in that said opening is positioned near an edge 
of the second main surface, whereby said slot is 
present in a side of the panel which extends trans- 
versely to the main surface. 

An assembly according to any one of the preceding 
claims, characterized in that said recess and said 
slot comprise concentric cylindrical segments. 

An assembly according to any one of the preceding 
claims, characterized in that said spring element is 
positioned completely within said first main surface, 
seen in elevatlonal view of the first main surface. 

An assembly according to any one of the preceding 
claims, characterized in that the contact area be- 
tween the supporting part of said spring element 
and the slot surface is maximized. 



7. An assembly according to any one of the preceding 
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claims, characterized in that the end part of said 
spring element is provided with fastening means, 
which are in engagement with said section under 
spring force and which can be disengaged from said 
section against spring force. 5 

8. An assembly according to any one ol the preceding 
claims, characterized in that said section is provid- 
ed with two parallel openings, in which spring ele- 
ments of adjoining panels are positioned. io 

9. An assembly according to any one of the preceding 
claims, characterized in that said section is provid- 
ed with a toothed fixing groove extending trans- 
versely to said main surface. 75 

10. An assembly according to claim 8. characterized in 
that the part of said section located between said 
parallel openings is provided with a form strip ex- 
lending parallel to said openings, which form strip 20 
abuts against the second main surface of the panel 
under elastic deformation. 

11. A spring element suitable for being used in an as- 
sembly according to any one of the preceding 2S 
claims. 

12. A panel suitable for being used in an assembly ac- 
cording to any one of the preceding claims. 

30 

13. A section suitable for being used in an assembly 
according to any one of the preceding claims. 

14. A form strip suitable for being used in an assembly 
according to any one of the preceding claims. 3S 
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